INTRODUCTION
Complications due to abortion remain one of the biggest causes of maternal mortality. [3] [4] [5] Until 2009, manual vacuum aspiration (MVA) was the only safe abortion technology in Nepal. Based on international evidence about the safety and efficacy of medical abortion Original Article in the absence of physicians. 9 In Nepal, a randomized equivalence study by WHO in five district hospitals in [2009] [2010] , showed that appropriately trained auxiliary nurse midwives (ANMs) could provide safe, effective MA services independent of doctors. 10 In 2010, FHD and Ipas, initiated implementation research as a pilot project to test the feasibility of having ANMs, who had received skilled birth attendant (SBA) training, deliver MA services at PHCs and health posts (HPs).
METHODS
An implementation study was conducted as part of a pilot project from July 2010 to June 2011 and included baseline study, implementation of project and an end-line study. Both qualitative and quantitative methods were employed.
The pilot was done in 10 districts, covering five development regions (Fig 1) . These areas were selected because they are conflict-affected, have low contraceptive prevalence rates,some have open border with India and have higher proportion of marginalized ethnic groups. 11 The sites selected for MA intervention included hospitals, PHCs and HPs where at least one ANM with SBA training was currently working (Table 1) .
A baseline study on implementation of MA in the selected districts was conducted in October and November 2010. Through it, information was collected about readiness of the facilities and workers to provide MA services. Both qualitative and quantitative information were collected through facility assessment, key informant interviews and facility service statistics.
Site performance score and provider performance score were the two important variables used in this study to examine the quality of MA services. Site quality was examined by observing and asking questions using a standard checklist, and then the scores were summarized for nine site performance standards. To meet the quality, MA sites had to fulfil all verification criteria given for each standard. The site performance standards and corresponding verification criteria were as follows:
1. Facility has adequate human resources (three verification criteria)
2. Facility has client friendly environment (nine verification criteria)
3. Facility has client friendly toilets (three verification criteria)
4. Facility has client friendly counselling room/space (eight verification criteria)
5. Facility has a full set of HMIS recording and reporting tools, job aide and used adequately (six verification criteria)
6. Facility has adequate examination room (13 verification criteria)
7. Sufficient contraceptive supplies are made in the facility (six verification criteria)
8. Facility has service delivery protocols and registers for keeping record (four verification criteria)
9. Instrument are properly decontaminated and processed (four verification criteria)
The main idea of having ANMs deliver MA services at rural PHCs and HPs is to increase access for poor rural women by bringing services closer to home, reducing travel time and cost, and having high-quality services delivered by trusted community level health providers. The intervention part of the project had three major components: developing a supportive, enabling environment at the district and health facility levels, building capacity of 120 ANMs and 30 SNs in MA service provision and delivering high-quality MA services to women by ANMs and SNs. 
RESULTS
Results from baseline study were used in refining the intervention approach. The baseline study revealed that most of the pilot sites did not have basic items (log book to register clients, pregnancy test kit, emergency contraception, IEC materials related to safe abortion and implant set) to implement MA service. Separate examination room to maintain privacy was available only in 71% PHCs and 53% HPs. Knowledge about abortion and its policy and legal framework was not adequate among service providers but most of the SNs were interested to support ANMs as mentors. Unsafe practice to terminate pregnancy was prevalent in the community. Table 2 shows a summary of findings obtained from site assessment checklist. Majority of facilities (95%) had adequate human resources. Available services were client friendly only in 34% of the facilities. 67% of the facilities had client friendly counselling space. Similarly, only 21% of the facilities had separate examination room, although client friendly toilet facility was available in 84% of the sites. 68% of the facilities had maintained HMIS recording and reporting system. 83% of the pilot sites had enough contraceptive supply at the time of assessment and only 68% facilities hadMA service delivery protocols and proper record keeping system. Eighty six percent sites had used proper technique to decontaminate the instruments used in MA service delivery. Table 3 shows that none of the facilities met all nine performance standards. Average site performance score was only seven. Score was highest (nine) in Dhading and lowest (five) in Lalitpur. Figure 2 shows the relationship between site performance score and mean number of clients served per provider by district. There was low level of correlation between the site performance and corresponding number of clients served per district (correlation coefficient of 0.23). Original Article
As shown in Table 3 , mean provider performance score was only five. The provider performance score ranges from minimum two (in Lalitpur and Kavre) and maximum four(in Chitwan, Jhapa, and Surkhet). As expected, Figure  3 indicates that there was high correlation (correlation coefficient: 0.69) between provider performance score and number of MA client served per provider.
We also examined the relationship between estimated abortion cases in the cluster (village development committee) and mean number of clients served per provider. The estimated abortion clients in a VDC was calculated assuming that three percent of the pregnancies are terminated using induced abortion (NDHS, 2006 shows that percentage of pregnancy lost due to induced abortion was six percent for urban area and two percent for rural areas). Information of 1,799 MA clients who received service from pilot sites during the implementation period was obtained from log books. 46% were from disadvantaged Janjati group, 14% were Dalit, 42% were upper caste groups and rest were advantaged Janjati (seven percent), Muslim (one percent) and others ( Table 4) . As 63% women belonged to Dalit, minority and disadvantaged groups, MA service was accessible to all tiers of the community.
The mean age of women receiving MA service was 28 years. 32% the MA clients were under the age 25 and 61% of the clients were of age between 25 to 39 years, indicating that unintended pregnancy resulting in abortion is high among younger women.
As seen in Table 4 , 27% of MA clients had never attended school. About a quarter (31%) had primary level of education and 34% had level of education between six to 12 grades. More than two-third (68%) of the clients had two or less children, suggesting that these women may be using abortion instead of contraception.
About 14% of the MA clients were referred by FCHVs and more than a half (56%) were referred by others (other than FCHV and health personnel), suggesting that awareness of access to MA was diffused throughout the community via different means.
As shown in the Table 5 , 98% (1,759 out of 1,799) of the clients who used MA were followed up after two weeks and 40 clients were not followed up. The logbook analysis further showed that the MA was successful in 98% of clients (1,759). Remaining 20 (1.1%) clients, who experienced incomplete abortion, were managed by MVA. Six (0.3%) clients experienced complications after MA. Three out of six women who experienced complications after MA were treated with oral antibiotics and other three women received blood transfusion. Table 6 indicates that 72% of the clients preferred using Misoprostol at home. 64% of them preferred sublingual administration of Misoprostol over vaginal administration. Similarly, most of the clients preferred in-person follow-up over phone follow-up. Figure 5 shows the use of family planning method before and after medical abortion. The use of condoms significantly increased from 8% to 28%. Use of Pills, Depo, IUDs and Implants were also increased after MA. However, the use of long acting family planning methods is negligible. The review of client profiles also indicates percentage of women not using any FP after MA was significantly reduced.
Findings from the end-line study show that major achievements of the pilot project were that the MA service has been expanded from district centre up to the rural community. One MA client said, "The service is very closeby and I did not need to travel by vehicle, saving money and time. My case was kept confidential. The nurse provided me with the tablets, I used them, and it just felt like a normal menstrual period."
Service providers and other stakeholders at the district were well aware about MA service and its benefit to the community's women. The project sites received good support from DHOs. The providers were confident in providing MA service, which helped to increase utilization and created positive environment at the community. Few life threatening complications seen among MA clients indicated that good quality services were provided.
MA service providers perceive that NRs. 500 charged for MA service was reasonable for most of the women. However, they suggest that some provision of free or minimum charge for poor women will increase access to all women.
DISCUSSION
As MA is safe, effective and can be carried out at minimal cost, it has significant potential to increase access to safe abortion in remote areas. 12, 13 This MA pilot showed extremely favourable outcomes over a very short implementation timeframe of only 12 months.
Safe and effective use of affordable MA depends upon ensuring that health care providers are trained, referral mechanisms and monitoring systems are in place and services are decentralized through task shifting, that is provision of MA from doctors to mid-and low-level providers such as SNs and ANMs. 12 In South Africa, it was found that midwives can provide high-quality abortion services in the absence of physicians. 9 Similarly, early abortion provided by female welfare volunteers without formal midwifery training was found to be safe in Bangladesh. 14 Warriner, et al. performed a randomized, controlled trial comparing rates of abortion complications among women who were treated by government-trained mid-level providers versus physicians in South Africa and Vietnam. The study found that with appropriate training, the mid-level providers were able to provide uterine evacuation (UE) services using MVA as safely as physicians. 15 While these studies focused on quality mid-level provision of abortion using MVA, similar patterns have been seen for the less technologically intensive provision of abortion using MA; for example, the randomized 2009 -2010 equivalence study in Nepal showed that trained ANMs did provide safe, effective MA services in the absence of physicians. 10 Quality indicators including complication follow-up and post MA contraception utilization rates showed that with the proper training and support, ANMs were capable of providing high-quality MA services, on par with those delivered by nurses and other providers at higher-level facilities. The complication rate of 0.3% was low, compared with 0.6% during the initial piloting of MA services in 2009 and 2%, which is generally considered an acceptable complication rate. 6, 16, 17 The high follow-up rate of 98% exceeded the follow up rate of 96% when MA was initially piloted in six districts of Nepal in 2009.The post MA contraception utilization rate of 81% was high. The rate of successful MA was 98.9% compared to the initial MA pilot rate of 96.1% in 2009. 6 MA services were perceived by all respondent groups in the evaluation to be accessible, simple, effective, and of good quality. 78% of MA clients interviewed (n=62) evaluated the service they received as good or very good, with confidentiality of service cited as the primary factor. Service waiting times were reasonable, with 69% waiting 30 minutes or less. Overall, the 56 pilot sites that were evaluated in the 10 districts had smoothly functioning MA services, well supported by local and district stakeholders, and by peripheral health facility staff, FCHVs and medical abortion clients.
CONCLUSION
At the end of this pilot, MA services by ANMs are up and running at 81 peripheral facilities (PHCs and health posts) in 10 districts. Out of the 120 ANMs trained in MA service provision, 115 are actively providing MA services. Overall, all 56 pilot sites in 10 districts are smoothly providing MA services, well supported by local and district stakeholders, and widely accepted by peripheral health facility staff, FCHVs and medical abortion clients. Taking time and resources to create a supportive, enabling environment at district and facility levels was crucial to the pilot's success.
We recommend the use of a blended learning approach for training ANMs in MA service provision, providing theoretical readings in advance, and focusing trainings on hands-on practical skill-building on uterine size estimation, counselling, and contraceptive use. Also, select training sites with high case-loads to ensure that trainees have sufficient individual practice. MA drugs should be provided in routine supply system of essential drugs, guidelines and uniform provisions should be developed for free or reduced fee services and long term family planning methods along with MA should be strengthened.
We suggest that this model should be replicated nationwide at health posts and sub-health posts where ANMs are available 24 hours/day (e.g. birthing centres). Focus should be given first to those areas where access is more difficult, time consuming and costly, such as hilly regions.
